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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve parallelism of a 
workpiece. 

SOLUTION: A double side grinding device, which 
simultaneously grinds both sides of a thin plate disk 



workpiece W rotated at a specific grinding position by 
the circular grinding surface of the ends a pair of 
grinding wheels 12, 13 oppositely arranged, is provided 
with a cross section measuring device 4 for measuring 
the cross section of the workpiece W in the thickness 
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adjusting devices 5, 6 for adjusting the tilt of at least 
one of the grinding wheels 12, 1 3 on the basic of the 
result of the measurement. 
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©fcfe, *»J3£J9Wt* C37)tt»»SB» (34)CC» L r 

(4BtC$> 0 , ffi^-P-^ (28)tt!BttP - ^ (27)^ 
CC^ttORIftri^. CCDi^, ig»P-'7(27)«, [Hi 

KMltc^o fur, c©<fc5&ttt»r. 
B(3)cdp^^ hr-AC46)^Tffl(a[B*rttn:-r*c 

<bCCj:0, CfttCffiJf 3ft/cy-^(W)*^^^(48)<D 

BBDC49)©3B»«:ilOra(^BC2)CClftASft. 

v hr-A(46)^02cfflKC^«|-r*C<bCC<fc»5, «7- 

trmifitfA KP-^(26)OBItCtt«?>6ftr, 




(7) 

n 

It, utfy hT~A(46)T>7-^ W£C(D<£5&{i 

*P-^(28)i2cK:»ttU 7-*0©©SWJJraXflS(b) 
ccffittr £ o » x. a - 7 (28)755 7 - * cw)tcSM L fc» 
®Wimt (34)/c W #«to (39)CO»tt*«:tS LTf^ift 

fig*r^«jLx. Cft&c<fc9, &£to(39)#JBS£ft. tf 
ta(39)©?»tt*CC<fc 0 . fflAP-^C2»*«aPXffi(b3 
cc, ggttn-^(27)^JtjnXffi(a)«:ES^i±6n^. c io 
n«:J:0, ^-^CW33^WBJ»PXffiStc3tJ$3ti, 7- 
* W<OHuflJ8B»* s S^©«S5(i2)Ci3)©Pa&cA 0 , 7 
- * (Vi004 3 >C^^^JM(12a)a3a)COfia5CO^ <h faffl 
©IHOcfiHK-*. 7-^003WHilttIXfl[Bk:3£»Sn 
-Si, hT~A(46)#7-^(W)3:SiUT, 4>L 

«F«KC#«fcOft:*, ?3P (49)*a (48)<fc 0 ± 

[0 04 8] 7- #(V0<D»A#3E7 SgS&P- 
7 (2 7)# HIE* HJfcT & . IKtt n - <7 (2 7)# IeHST & C 

7-*(W)#> P-^(26)(27)(28)«:J:0& 20 

^(27)©IsllS^rfiIw: <fc 0»*-6*rfiI«:iBECi2)Ci3)J: 0 

tc&a-r £ ft m (<cmm s -t* e> n . whim (12 a) ci3a)#*t 

j£r £ flllXM (a) (b) CC £ . ffiE (12) (13) » 7 - £ 

(13)^$kT£C£&CJ:9 > -€-ne>CDWfJ®(12a)(l3a) 
KlgMl (W)©UQXI(a) (b)# W9J 5 ft, 

•7 - £ CW)^+Ja**WHIJBB (12a) (13a)©?f J§ Lfr 30 

•^9-^ (W)©*^ (C)^WHlJffi (12a) (13a)rt CCffiH b /c 

IhUkTSBICC, 7- * 00©toXffi(a)(b)G>£ffi#ffiHlJ 
ffi (12 a) (13a)© H * il« l> X % ffigljffi (12a) (13a) tcjgft* 

u ^<om^ 7-^(w)^f 5 J0iK^*r^>r^^ v me© 
#-;utat;c32)*aaiK»L, cn«c<to. 

7-*(W)«\ Tttto%, Wfiijffi(l2a)(l3a) 

&C*PtT~C feot 7 — # (W)CO cfM> (Q <h EES (12) (13)CD$fl 

7 — 5> (W)©*^WgliM(12a) (13a)[*?&C{&g-r 
rt~CtTtoft& 0 /c£*.« k fflSMMVXb ft 
5mmt^,^ C©<fc5lC7~*0*)£fflS»tt3-&<& 
c<bK:<fcg v i<CC7-^(W)C0cp^3B©¥ffia, ffiffl 

£<b, HSS(12)(13)^7-^CW)^6«tl. 3 

offafitB^tsttts. ess (12) (13)^7-^ 00*1 

hmtiht, |g«in-'7C27)^lEHS*ff±0, Cfttcj: 

0, 7-^CW)CDaig^f9±T^o 7-*(W)##±L 50 
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t, 5EE(i2)Cl3)*sf5«ffia*r«tt-r*<!:, D#?h 
7-A (46}*«CI(49)*» o r TS(4« * rTB 
^L£ffl«C»«pU 7-^(W)^rffi^T^>o *L/ 

r. »ttw»(34)^««©fiwffia*r»»s-tt6*i 

ttucj;^ s«3a*e»#c37)^»ttaj»(34)cc» 
br2ESfi[B^r^o, $6cc»^p--7(28)^7-^ 

GV)^ ttimcMtiZ o Jf X. P - 3 (28)7W6WKCii£» L/ 
tctjib^ D#3r hT-A(46)^7-^(W) J &«^L/T 
^l/fi«CC»ttbfc«. ^P(49)^iloT±ffi{4B^r 

#9 hr-A(46)«:j:«3;X©7-^*iafEKJg(2)K:M 

[0 05 0] SFBHflSm»«9(Ctt k £S©lHUI(i2a) 
Ci3a)3MBi»r3^oB:c>K:Wfcca* <fe 5«c, sacDfig 
5 (12 ) (i3)©« * ^sasE 3 tix i > a o 

[0051] c©cfc^3&««r«tw©7-^0A0C>J!inx 

*Jff*>tl, il>ft< <h*>®?7J<7)7-^(W)tCOC^-C7-^ 
(V0©^W^^9J^<t^^JSD/cfi£5(12)a3)Offl 
*<DiK*JfTto*l. SfjetRoaPX^rtT^/c^CC. 

5 (12) (13) (DM * 4>MBft*?Tb tl a . 
[0 0 5 2 ] ;XCC, H9%#HaLr, ±IBCD7- 

^ (W)(D»r®ff^(0»J^*5 J:C^B5(i2)(i3)<Dffl#OSI 
fi<D»JffltcoCiTBiWr*. ffi5(i2)(l3)©«#©ll8K 

mmmmm^x 7 - ^ oo^Brffl^ttosjjBe 

*ccK^c»rasagKC5)(6)*ftttS#4ci«:J:-3r 
3)OM^^^T€>C<b^J:0, ZEROISE (12) (13)© 

2)<7)ftjg^n^L,r, *ffliJfiSE(i3)©ffi#©**ii98-r 

[ 0 0 5 3 ] ■ 7 B, BSWciCOCLO&iEST&ISlCtt 
KEtc^-5SBE(i2)(i3)<h 7 - ^ (w)©^f|ij*>e>m/<i 
fig^^^:^ L/Tl^o §8 «SSE(12) (13)©«S#£ 
Ctc^I («*©*iM»&i(Btr*m) cci[^T€>^ 
r^J^ (12) (13)CD{iBH^^r* L Tl > 

H9U, 7-^(W)©WffiJI5 : K©»J5£»S*, "J" ft to 

aa^©7-^OAOo/»3©tB*f^t*^ori* 

^7 6C4dCiT, figE(12)(13)CD?FfJH(12a)(13a)^r 

7-^(w)<D*^(c)^:ji^Rratoi/ri^ 0 ^c^j, c 

©R<Dit^d^5gS(i2)(i3)CDiTBlJgI5iESi^ j 5o * 
/c, (0){i5gE(l2)(13)©4 3 ^. (L)W5fiE(12)(13)<Z)* 

(0) i 7 - ^ (W)CD cfJifr (C) *3I -5 iSlg ^^to 0 r I * 
£0 5SE(12)(13)©«#». H7©ffiE(l2)(l3)<D*^ 
(0)*I-3tB7OftItciXtSIrtKtD5*5, C 
CD5SE(12) CL3)OM»^ 0 -5 BDO^F ft £0 7 CDit^r 
^tofCiCCT^. figE(12)(13)CDM^CCOC^r«, 7 
-^**(OBJ3^E*«4*WlCC«< 7 - ^4>^ 



13 



10 



20 



(; x 7 - 5 (Qfcl *ti£-t £ & i<<Zte l> XWB (12) (13) 
(/ci^t^A^^C^^A ' ) tCfeC^r5g5(12)(13) 

iffl»oA*am*iS«OA ' ©^rfii) tiSis Liott-r 

2) (13)CDjg# ft Tftfr 5fc&<Dffi5tt (10) (U)<Dtt>[><D 
[0 054] tfi](D7 - ^ (W)0)JIDX«7 , C(D 

7 - * (w) sbb (3)©p^'^r-A (46) «: o a»j 

>1J* (50) (51)2>* 9 - * (W)(D^CDjnX® (a) (b)CC*tfa 

■r * i , s-fe > if - ( 50) (5i)*» e> *tft-r & jjdxm (a) (b) £ 

2 6 CC_b^ -fer >it (50) (51)^JJDXffi(a) (b)^ 6£Ml 

mfitittztiz. -eu, »ffiWj«ii$6S(52)tc<to. c 

2E*f(D-fe>*C50)(5lOOgBl!t«— 

^(50)(5i)^6oiEi!tM#*»ff r & c i cc £ o k ±ta 
coas±^^^7-^(w)<DfB^w^ii$-r^3b^± 

9(D CaD - CO {C7n34vCl>£. C ftfcCDHCCfcl* 

r, (s)&*^Jnx®, (t)«BfffiJBtt*a*>L/r*yO, 

(Pl)*5ctC^(P2)^7-^(W)0±^0^(Pl)fcJ:C>'T 
CD* (F?)&Cf ftf ft*tl& U (PI) £ (P2)<OE8t*5 7 - 2 
W<0\gMDt<C)tffcL . (Pl)i(P2)CDW^^(C)^7 
-^(W)C7)*^(C)^^tj£;UTC^o ^9 CD Ca] - CO * 

0 = 0 (1) 

r = _ s in -1 (2x/d (1-co 

cct\ atJ^:cDSr^x.6n^> 0 

[0058] a = 2 s in" 1 (D/2 d ) 

fir, »ffi«iiBsac52)rwss«S(6)*mtt3-if& 
nsn*. sect, »u<« 1 mitctowzmscmo 

-^^(C)ffl^Cfel^rOTU®(12a)(13a)^S^-r^^ 

[0059] «c*5, y-ZOiOVlMicisW&ffittmz 

0=0 (3) 
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*^*"C<OBB«t^-e cD^&c4«^^7-^(W)OtB^^ 
f$^Ltt^ fl WT, Cft£*B*tJi££ <blOC 

ta, 7-2(W) <D*<fr(C)K:teW5ffl»J*3* t ciT 
ta*5<fcCMo©ffi«\ 7-2(W)<DH mtOmZlCft 

[0 05 5] 7 - * (am&lOP S ^ ICffiS (12) 

So fc>^. fB*fJ¥$te, 7-^(W)Otf^(C)t*S 

'h? < ft £. 7 - 2 *i&(OM#** & cfc 5 CCfigS(12) 
(13) #ffl<r>/ct§^ -ecDiS^^DTl^^icJ: 
•3. Kffl»tt©«Stt*»H9© CO «£l>(2 CO CD 

S»^i. S9CD Cb) ^CmT^^CC, tlJFtW3«. 7 

-^(w)CD*^r^/h<b^0. c<D*&h±m*sJ:vrf 
r$iecffi»^cri^«^«. S9cd CO cc^-rj:^ 
t <d ffl~e t a o , c 6 mm rsj a» ^ r ^ ^ cc 

^<^C6. CCDlt^ 7-^(W)CD^(C)<b±j^CD 

[oosej^gcDCaicDct^ «cKH^Koa'j3ett« 

3&sf#6n/ci&^, 5gS(i2)(i3)C7)<a^ aWfeor^s* 

rftTtt*>^flK0««FS"Ctf^C^, 7-^(W)£>tfM> 
Wil^taiCD^x (=tc-ta) 3^»fSii<t 

WfK^WSKHrtKi^SiLr, fig^(i2)(i3) 
titf. — cE, dSLcD^^^^ori^iur, 

^<DS(l)fccfcD f (2)CCj: 0 fc^O'^^ft r (rad) 

[0 05 7 ] 



30 



s a) } (2) 

40* IK 

[0060]^9OCb]CD« : i:^ ftKffiJB«€WI5Ett* 
*if#6n/c«^tt. itJ»L©*|nIKffl #J&*£GTI»& 

tai*^(QtCteC^S^/MB*f/¥3 t ci©ix ( = t a 

iC&ZtLX, 5£5(l2)(l3)CDM^CDi^M^:tft>-r, ^ 
X^±lB<DW^filct ^CD^(3)fc<fc^(4) 

[0 0 6 1 ] 
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r = s in' 1 {2 x/d ( 1 

[oo62]fu. afi«K»sga(52)riiasa6a(6) 

*f¥tt3«l*SC<fc«:«fc0. CCE>r#0K:tt4J:5K:* fig 

£ *^CC , rp'b (QfflfJtC *5 1 > r WftJffi (12a) (13 

[ 0 0 6 3 ] ^Cfc, C<D»^fc* <7-2(W)<0±Mteid 

iltfeik io 
[0 0 64] i9© CO <D J: 9 ttWrffl^Koa«5Ett* * 

6 = 2 s i rr 1 (z/d) (5) 

r = s in" 1 (2y/d (1-cosa) } 
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c o s a ) } (4) 

£ t a<tfM>tH*t/*3 t bicD^y (=ta-tb) fc<fcO"7 



[0 0 6 5] 



(6) 



[0066] a = 2 s in" 1 (D/2 d) - 0 

fur, »ffl»ja«ac52)rwsiKac6)*fp«i3i*^ 

^(A)fPJjtC4dC^rMlJM(12a)(13a)^SItl^^[fijCC, - 20 

[0 06 7] fefc, C<D»^fc* — ^CW)©±*CC*j 
W £ «»« ^ i ~R* fctt &*B*t/¥£ i CD¥fcjffi£ t a 

»»S iT««c*rW S«/JvWPt»3<Z>W«* t bi U 

[0 06 8] ±E©J:9K;ur*in©7-^oiioK:»-r 

[0 06 9] "7 - * OOOKffiJBttWSOtS*. 30 

OOCDfttracc Kffi^^Oi'J^fc J: tf* * OSfflKttff to 

[0 0 7 0 ] ftfiJO -7 - £ 00©»fn»ttMSCE)IS*, 

ao)CH)©«#/c^T?JKJ*3tl^i*«. i9© [a] 
- CO ©(r^tl^CCftSOr, ±rt»^L/c<fc^^« 

Mtit!:£lc£*)M9<D (a) - CO «*+(Dff2t«Cfr£t§ 

i«#ftr**«>r, fiSHI6(io)(ii)CDM^^PI 
Sg*r*> 0 fit, «#©BS»©£*3&«*<^^/c««:, 

5„ 50 



[0 07 1] H7Kfel^Tii^LCC^Urm^*t|*& 
jW»6>*iS. i9(D CO CC^T J: 3 ttKTOKtt 

[0 0 7 2] ±iBH«IJB«8'Ctt 1 V-Z W<Om&<D± 
[0 07 3 ] WffiiF»IiW*«SE'r-SWBi«C0- 

*Bis«a(2), <7-^»ai«ac3). kh^toj^b 

(12) (13)(D<«# 3»qKB«HRlttB (52) i 1SM(5) (6)CC 

mm&^T a x ^ u ^ & y > ^ & 

[0 0 7 5 ] ^/c, ±i^tSBJB(Cfel^«. W^JfiSS 
(Dllli^^*^r*S«S©WffiWHiJS6a*^ /c 
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mmohot-r £ c t i>-czz 9 
[o o 7 7 ] 0 i occ7jrr<fc5K:, ffira*rsjtco^s-& 

(60)CD±^ . JtJXf&CD 7 - £ CV©*««*¥ftgS»CC3: 
f# b xmmcffltm-? Z> tct£)<Dffi'& 2 ffi<D n >^c + (61) (6 
2)JWHW6*TCC»6. ^:3>-<^(61)(62)«, 0^O& 

VXD y i> - a (64)©2E«Wffllh»«ci3a! $ ft . 
<D v - 2 cw)Ofi*MfflJcoa5^^T^ 6333 LT mf^tc 
i££J:^c&oT(,>& 0 ffl»©=i>^+(6i)C62)©HPB 
«»7-^(W)OilSJ:0^^^0/h$<, 7-^(W)^ 

SJ©=i>^^(62)^6frffllJ©3>^C61)CC^tt<* 

[0 07 8 ] Btl^On>"<i-(61)(62)<DrH^C, ^^CCD 
±T 1 n - ^ (65) (66)# 7-^7 oo*±T 

CC@S 5 ti tcttOSLWR (67) K @ig U &c 3 ft X 

±TOgfcj^D-^(65)(66)«, mtt^r-^(6S)^C 

£9 > «*(69)(70)tt<!fj&^Lrm^cj5*f^rr°itcEi3i 

KHSSftro*. HmlMWLfc**. ttak*(7i3«:tt 

^cDTiPj^o^x^^wen, ue*W(7i)«*&*^ 
[0079] irwj<Dn>-^+(6i)coaaptc, acscccw 

6±T1^D^«©7-^^ K(72)(73)#*7- 30 

K(72)«^cDaEsa5ccfci>r-&(60)ic@3t3n, 

Tfflfl©#^ F(73)«^ u-A(64)©fiS±ffi«:Hffi3n 

Tl>& 0 ±T<D#V K(72)(73)CD±TPa1Pi« l 7-^(W) 

fec^ffE^-e^^snrc^o K(72)(73)cc^ 
±sEo#EE*-eccaar*s«7>:c74)*^RS3n. eft 

6 ( 74) CC2««*&« C75)#8I*34TCC>*. 
[0 0 8 0] #>( K(72)(73)cfcO^L/BM^O§K>CC, ± 

Ti>*<DSEgt-fe>it(76)(77)^ie®$nrc^o ±ffi'J© 40 

•fe>lK76)&£±fflJ<D*f>( FC72)CCHEStl, Tffl'JO*te> 
1^(77)«y lx-A(64)COJ£S±ffi|tCH5t$tin»S. c 
ft 6 <?>fe > (76) (77) « v ±SHtt^J8CC *J W £ -fe > V 
(50) ( 51) <b HJSIQ & CD £ 0 

[0 0 8 1 ] »7-^CW3*lniXr-5aB»«±SE©»rffi» 
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-^0V)^MCD3>-<^(62)CCCD-If en^ fl >7-^(W) 
**SMM<D 3 >^ + (62 ) ^ 6 HUffl'JCD n > ^ + (63) &t ^ 9 
*£*K1. tt* s S(70)cr)-/X;l/^6«»8n4*tiaiE 
LTl>£i5fc^n-^(65)(66)<h&CcfcO . 7-^(W)<DJb 

#V K(72)(73)Wb^CA^, 3£»fltt&«C75)*5j:C*ffi» 

7\(74)£>I *rV K (72) (73)CDBIlX^-r ^c«$& $ n & 

£ 0 fit, 7-^(W)^±TO-fe>1f (76) (77)©^^ 

[0 08 2 ] «». ±BaiJ»g»0»^<5:HI«'r*S. 
[0 08 3] COSWtt, -^«>HDW«n 

[02] 02 0 1©— ffitt$C*¥ffi0r*S. 
95^ A 0 r 8B«J^ # IE® 0 S . 

[04] 0 4«. 0 3OIV-IV*^(DKM0"C^)^ O 

«BS»fiR0r*^o 

[06]06«, 0 1<DS6igCC*5W^«KE«*WS*a 
[0 8] H8». WBfl«EE©«**^-rttW0-C*S. 

[09]09«. y-?<DmwBVt<Dfflj£&m<Diw* 

[0 1 0 3 a 1 o«. mmmmmmsomommmm 
£7frr£rta0r&6o 

[01 1 ] 01 i«. 01 ocD-gp^^orm-rfflEK 

[##CD|^HJ] 
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